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General

1. By 1951 all the standard measuring ingstruments for temperature; pres-
: sure, density, volume and.electricity were availadle iun the USULR. 4
; great shortage of high precisicn instruments, hewever, coutinued to

i .exist. These cannot be made either in the UJLR or in the Zcviet Zone

| ) of Germany. H SOX1-HUM

Some instruments were also made in the USCR patent licenses.
After VWorld War IT the UJovietis collected German instruments by the
! carload from Bast German instrument plants and from the various Bast
German industrial and technical instullations. Iany of these instru-
ments were distributed 1n a mcre or less haphasavd way to Sovicet
plants and research institutes without regard for individual require-
ments. At the GIPKh Ingsitute, for exwample, |:|10 hycromaterc, 50X1-HUM
while the whole Leuna Plant had never uscd more than two. As late
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/ In the post-war period the Soviets continued %o
make their own stanfard instruments on foreign petents, but their
quality was generally inferior to that of the prewar instruments,
partly because of shortage of materials. and largely because of im-
pIoper assembly by poorly trained technical personnel. The Soviets
are putting special emphasis on the development of electronic instru-
ments and in this particular field they seem to be rather ahead of
the Germans.

Conventional Ingtruments

2. ‘ a list of

all the main instrumenis uscd in 1a8T ermany.

}the Soviets had at least

one of each of these Instruments. |
\ hlzr they were acotually in use. 4 LI8T

gimilar to the one propared for the Soviets is given in En-
closure (4). \

"Sgac;al" Instruments

3, Aside from the conventional instrumentse used, three
special inatruments he firet
two were used at the GIPKh Institute in Leningrad, the third in the
Soviet~sponsored laboratory at Leuna.

a. Blectronic insirument for chemical analyees ﬁee Enclosure (C)
- Sketch 1/: '

The millismmeter or millivoltmeter of this instrument had a piece
of aluminum foil attached to the indicator needle in such a man-
ner that it passed between two condenser plates when the needle
moved. The current resulting from the change in capacitance is
first amplified by a vacuum tube and then used to operate a relay’
g teh. The inptrument is sensitive to a change of 0.2-0.3 milli-
volts, and the condenser plates can be adjusted for minimum,
normal or maximum swing of the needle. The instrument operates
with very little delay and is especially good for use in chemical
analyses where, for example, the rapid closing of a valve may be
necessary to prevent an explosion due to excess oxygen. Since
there is no friction when the aluminum foll moves into the elec-
trostatic field of the condenser, the instrument requires little
repair. Its defects are that it is & low resistance instrument
and the magnets are not of uniform strength.

b. An infra-red device for the measuremont of the carbon dioxide
content of a gas /sce Enclosure (C) Sketch 2/

The gas to be enalyzed is blown through the analyzer column,
while a gas containing no carbon dioxido, such as nitrogen, is
blown through the comparison column. Infra-rod radiations pass
down through the gas in these columne into the measuring chambers
s beneath. These measuring chambexrs are f£illed with pure ocarbon
dioxide (the gas to he determined in the test sample). Since
some of these radiations are absorbed dy the carbon dioxide in
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the anaglyzer columh, and nonc by the gas’ in the com}iariaon. column,
the temperatur®z will be higher in the measuring chamber. heneath. -

™~ ’ the comparison colimn. ~This temperature difference in tho measur- -
ing chambers czuses a resultant pressure differential whimh.dn. .-
S turn produces a change in the capacity of the membrane,condenwer:

connected between tHese chambers. The radiations are Antexrupted-
by & moving shutter, and the resulting variations in tempperaiure:.
and pressure-cause an alternating voltage to be imposed. onvthéa; "
direct voltage 'of the condenser. This alternating voltageids ' |
rectified, ampliied, and read directly.on & voltmeier which is
_~ calibrated in percentage of carbon dioxide. e

/ 50X1-HUM
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Qg_gggte and Shortages

‘4o The Soviets do not make high grade precision instruments, nor are
they made in the Soviet Zone of Germeny. For practical purposes, the
Soviet Zone can now be considered as part of the USSR, and_ shortages
in the one.erea are likely to be reflscted in the othezr. The meagure
ing instruments in Leningrad were nearly all Yaken ~from.,; 50X1-HUM
‘Leuna. some which had been manufactured'din the:
East Zone and also some Soviet-~made instruments. The ol‘de‘f Soviet
ingtruments, made under US patents, were fair in quality.. The newer
Soviet instruments, mede mostly in Plant 288 at Leningrad, -WeTe gon-
erally of rather low quality when compared to the instruments used
‘a4 Leuna. The latter were made exclusively by Hartmann and Braun 4G,
Prankfurt a M, or produced at Leuna. The main reasons for the gquality
-0f -tho instruments available to the Soviets can be summarized as fol-'
laws: : o o

a. Socarcity of compe ant craftsmen: The Soviet scientifio and tooh-
" nical personnel are well-verced in socientific theory, but there
18 a great scarcity of skilled craftsmen to do the sotusl work.
In the Institute[  |frequent trouble in mounting ingtrunonts,
. oither because the individual parts were apsembled wrong, oF he= 50X1-HUM
cause they did not fit properly. In the Soviet factoried romen
-workers were utilized who freguently had no technioal Jbradding
.or any knowledge of the prirciples necessary to do firgt-olasy
work. Even where good measuring instruments are a'ﬂ_ziuil@blq;_“a
most difficult problem remains in making the proper oonnedations
¢, to tho maein switchboard, which may be hundreds of feat away  from
the instrument itself. In large chemical plants like Loura where
connections have been added over a period of many years, tho prot—
lemp .of this nature have a very direot effect on tha- produotion. .
“Phere are certain delicate tasks that neither tho Jovieds, ne»
.oven the Germans of the East Zone can perform. TFor examplo, ine-
struments whioh require the soldering of gold bands, -ag small ao
0,01~0,02 mm thick and placed 1 mm apart to serve as dleotrionl
“ sonductors attached to moving coila, can be nuppliéd'oﬁly by
. Hartmann and Braun in FPrankfurt. The Soviet trainiag in’ slegtrone=
.08, however, io better than it was in Germany. = Foxr' example, 15%
: of the workmen at GIPKh were able to repair an oscillograph,
while nome at the Louns Plant wero able to do ‘this repair work.

b. Inability 4o produce instruments having a high Ohm repsistancel
.Most Soviet measuring instruments operate on low Ohm’ repigtance
. (fyom. 50 *o 200 Ohms), since the Soviet Zone cannot produge in-
“ gtrumonte with more than 200-300 Ohm resistandce. ‘Tha- result 1o

that the end variation in Soviet inctruments 18 around ono or
. even two percent, whereas high grade CGerman instruments uesed in
.- advanoced research, have only a 0.2% varlation. If, for ezxample,
“an instrTument of 100 Ohm resistance is conneoted with a thozmo-
. element of nickel, ome may have a one percent veriation, -or wno
millivolt, on a scale of 100 millivolts. Thaet meansi-about a 40

- dogrec error in the temperature being measuraed. .

6. Iow quality of thormo-couples: \ 'at Louns. in the 50X1-HUM
© summer of 1951 \—ttthare was great difTioulty in procur= 50X1-HUM
-.ing the right kind of wixs for conductor wires or tharmo=ocouples. -

Formerly I G Farbenm required & proocision of 0.1 percent wariation
. from the value recorded by the use of a sitanderd wire: Tor large~
soale production 1t 48 absoolutely necessary to always havwe oxactly
the same wire, or the whole productilon will becomo non=uniform due

]
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to incorreot tempsratures. The problem of uniform wire 1is quite
t . ‘serious when it is rzmemberad that gome hundred fuxnacés may be
. ,producing st the same time, or when you conaider tho faot that
over the years thousands of meters of wire have been-added and
thet the temperature measurements are based on'a fixed quality
of wire. Good wiring material uaed to come to Leura from a faow
tory in Herne, Westphalia, in the British Zone .of ‘Germany. Now
~that this meterizl is no longer ohtainable, the ‘Leurz people
__ .have to resort to maksshift solutions. They have. to fall bdack
.on the use of wire furnished by a factory in Hebdtstoedt, near
Halle. This plant used to mzale only copper wire, but may, .in
time, be able to produce nickel wire. There is mo factory in
‘the Soviet Zons which can make wire that varies less-than 1.5
percent from the »ld standard wire used for thermo«oouples.'
v . v. The Leuna people were »lso forced to take old,.but good, quality
o lead wire, remove the insulation, and uase the wire for the thermo-
.- oouples in the furnace while new wire of poor quality wes used to
~:: . connect the thermo-couples to the measuring instruments. In this
~ way Leuna hoped to be able to carry on for about one year on their
. ressrve wire. 4ifter that a crisis will davelop unless the proper
.‘mickel-chrome wire can be procured. In the USSR the wire used
" for thermo-couples is not very good either and only wenches a
. precision of 0.5% minimum variation from the stendard. The ad=-
. vantaﬁe of thig wire over that made in the Soviet Zone i1s that
;t is more or less conctant. - o

. Inabllity t0 produce omall, resistance thermomators: Resistance
thermometers, capable of measuring temperatures from-minue 200

.to - plus 50000 ere used in chemical processes. It 48 naturally
deair&ble to make them as emall as possidble so as to mewsure the
tomperature of liguids or gases in ons particular apot. They
are-usgually cgnstructnd having a standard 100 Ohm residtance
measured at 0 C. Tor best results they are made of 0.05 nm plati-
. uum wire which is not available in the Soviet Zone. -~ Yieuna used
~to. get .this wire from the Heraeus firm, located at Hanhu near
Frankfurt a M. Leune still has some stocks of platinum wire,

I _l

[ On the other hund,. good rdsist- 50X1-HUM
qnoe thermometers are very susll, about the sine.of:a ‘match,

“and-gan easily be smuggled across the border. To rolleve tha

ahorﬂaga of resistance thermometers, the Soviet.Zoie has begun

winding them on mica (Glimmer), but here againy thx mbsence pf

emall platinum wire leads to the making of largsr thormomesgrs,

‘84noce: the Ohm resistance of an instrument must always bo the

+ .pame @nd more of a larger wire is required to give.a: cartain

... Tesistance. In t?e USSR resistance thermometers are about ae | .

large ag pencils, _

" (Tho Soviets make many other kinds of thermometers, -suoh- as' the 50X1-HUM
. Foxboro type using nitrogen geas, ether, petroleum, meIslTy, ato,

},Lasﬂthe expanding agents. They also make glass tharmomoter. of

1] sizos and shepes.) oo

o

Y%

e. Shortage of good springs and bearingo: No stesl eprimga ‘for ine

. ptruments are made in the USSR. They do make bronzs {Rctguas)

_coil springs, but these contain copper and zinc, and mre not

registant to ammoniz and other chemicals, a2nd henco.are of lim-

ited ume only. At Leuna the Soviets. were planning

8toel spring production,

L/vljggﬁe mechine and meassuring instruments plant of Schaeffeor

and Budenberg, SAG, Magdeburg, would be the logionl placse. Most . 50X1-HUM
of tho Soviet instrumentn, like the German, have moving coils

which are attached to an axis. supporied by agate boenzringse.

SECERT
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At the GIPKh Institute a package of such bearings which
must have come from Cermany (the writing 50X1-HUM

on the package ~was not in Russian characters, at any ratel).

‘nearly 211 Germen stone bearings were ocut in

Idar-Oberstein, northeast of Kaiserslautern. The Hartmapnn and 50X1-HUM
Braun instrument plant used ‘o get their bearing stopnes fyom

Idar-Oberstein. Bitterfeld, in the Soviet Zone, made aynthetic

bearing stones by means of an electric arc, but theay toe were
sent to Idar-Oberstein for cutting. m:;w ayn-

thetie bearing stones, or plant for cutting such stonee, in the
USSR, norl:l\t%f the bearing stones which are 50X1-HUM
now used in the USSR, they ars probably gecupi them

4 v ne 50X1-HUM

from Bittorfqld.

I’roicurement and Repair

4. [ 7 /the GIPKh Institute about 70 per-

cent of the instruments available were from dismantled factories in )
the Soviet Zone, 25 percent were of US origin, and 5 percent were of 50X1-HUM
Soviet manufacture. later, the same percentages spplied, but 3ho
German instruments were of new manufaciure, having been preduced by
_..3he various Soviet-controlled instrument plante at Magdehurg, Chemnitz
and Quedlinburg. (Most of the former Soviet-controlled firmg, SAQ,
incidentally, are now referred to by a new name; for exampie, "Staats
liche Geraetebau AG, Magdeburg'~-State Instrument Manufacturer. This
indicates that they are state-owned, but does not specify whether
"astate” refers to the DDR or the USSR!)

5. On the oldor instruments the lettering on the name plates woR uaunlly
in Latin or English characters; on the new ones, even when thoy cams
from German factories, the lettering was in Russian. 50X1-HUM
for imstance, the name plate on a galvanomcter which boye the in-
gcription #Pokazovich Galvanometer Utikelen, Geretebau Magdebnypgh
{Becording galvanometer, built-in), all in Bussian lettepg. The
Russian letters were also used to express international uniss® eunch
as volts, ampercs, watts, etc, but the name plates never gpontsined
any plant name or serial numbers, except the plant numbepr; guph a6
“Zawod 288", which referred to an instrument plant in Leningraf.

B, Periodically the soientists at the GIPKh Institute were questioneg
concerning their needs in regard to instruments. Thip applisd Ot{t}%
to atandard ingtruments, as none were made to our special order.
[ thoy wore &)}
delivered from Moscow. There was normally about a sixz~month delay 50X1-HUM
from ths date of the order, even though the GIPKh was a governmens

institute, and as such had some priority for deliveries.
50X1-HUM

7- Thoe Imstitute had a quota for repairs, but it took about giz moxths
bafore an imetrwnent which had to be sent out for repairs was redarped.

- The practico of “black market repairs", that is outsido of ¢ffioiel
shannoelo, was strictly prohibited but extremely prevalent. ‘\

50X1-HUM
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8. The Soviets have excellent State catalogs for measuring instruments.

: Thexre is oue catalog for each category of instruments, such as thermo-
meters, voltmeters, and »ressure gauges, These catalogs are more
complete than those we had in Germany. They show more standardized
and interchengeable instruments, while the German equivalents shewed
more instrumente with minor differences in size and conetruction,
German firme under Soviet control now build instruments shown in the
Soviet catalogs in conformance with the Russiar standard,

3een a Soviet book on instruments which was used extensively at

the Institute, It ccntained a lieting and description of all the 50X1-HUM
standard instruments produced by such firms as Foxboro, Siemens,
Schaeffer & Budenberg, and others, \ |this was moatly 50X1-HUM

a Russian copy or translation of the data contained in the instrue
ment catalogs of these foreigm firms,

-and-

Enclodures:
(A) Measuring Instruments used in Large Chemical Plants
(B) Reproduced Piotures of Instruments used at GIPKh
{¢) Sketch 1 Eleotronic Instrument for Chemical Analyses
. Skotoh 2 In:;a;rg:abevico for Meesuring Carbon Dioxide Contont

' . (D) Apparatus for Testing Igniticn Lag of Rocket Fuels

SECRET
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MEASURING INSTRUMENTS USED IN LARGE CHEMICAL PLANTS EnNe, ﬁ
e —————————

b g Temperature Meters and Regulators

A, Types:

1. Telothermogeter--based on a manometer measuring device for use
up to +300°C.

! 2. Resistance thermometer with Wheatstone bridge ocircuit and
millivoltmeter or electro dynamometer reading (copper, nickel,
iron, andoplatinum gesistance wires used). Temperature range
from -200°C to +500 C. : )

3. Thermo~couples as follows:

Iron~-constantan ] up to 600°¢C
Copper-constantan up to 500°C
Nickel-nickelchrome up to 9oo°g
Platinum-platinum rhodium up to 1600°C

The reading is on a millivoltmeter, thermograph, compensa-
tion apparatus, or signali instruments.

4. Pyrometer and pyridc-pyrometer

ﬁeading on & millivoltmeter and temperature range from 500°
to 3000°C.

5. Tube regulator (expansion principle)
B. TUses:

The instruments enumerated above wers used in all large chemical
Plants with the exception of those requiring special instruments

due to danger of explosions as, for example, in plants where
hydrogen is used. In these cases manometrical thermometers are

uced, since they owerate without electric impulses. All the above in-
‘struments can.also . be modified to operate ‘as pneumatic or mechaniocal
Tegulators, and can be furnished with signal or alerm deviceas.

C. HManufacturers:

Measuring instruments, switchboards, auxiliary devices, etc, for
the above instruments 1 through 4 were manufactured and installed
by the following firmﬂ;

50X1-HUM
\
Maengels Leipzig
Schellhase & Co (GST) Berlin
Askania Berlin
Schaeffer & Budenberg Magdeburg
Siemens Berlin
50X1-HUM
Steinle & Hartung Quedlinburg
IG Farben Plant Control Offices . Hoechst, etc

I uantity Measuring Instruments and Regulators

A Types:.
1. TU-shaped manometers and flowmeters. These were made of glass
and operated up to 120 atm pressure (non-recordir z).

ERCLOSURE (4) - SECRET
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Ewee, 4
Level difference indicators. These were made of V2A steel,
with magnetic indicator, and operated up to 250 atm (non-
recording).

Ring manometers--low pressure type up to 6 atm; high pressure
type up to 700 atm. They measure liquids (including propane,
emmonia, eic), gas, steam, and other chemicals, provided they
are not corrosive and do not react explosively with the block-
ing liquids in the instruments. These blocking liquids may
be o0il, carbon tetrachloride, water, mercury, etc.

Pressure difference recorders:

a. Direct recording (sealing ring)

b. Magnetic transmittal

¢. Inductive transmittal

d. Diaphragms for low pressure

(a, b, and ¢ can be used up to 350 atm pressure. For liquids

flowing 3 l/h or gases flowing 30 l/h, use instruments as
under 3 above.)

Regulating shutters, regulating tubes, and venturi tubes are used
as throttling devices in conjunction with the above instruments,
depending upon the product to be measured. Armatures and connect-

lines must be installed carefully and accurately to assure

proper meesuring control.

Other quantity znetexrs.

a. Pigton meters for liquids (app 30 cbm/h; supplied by
IC Eckardt, Stuttgart)

b. Oval wheel meter for liquids (app 100 cbm/h; supplied by
Bopp & Reuter)

¢. Woltmann meter for liquids (supplied by Woltmann, Berlin)
d. Gas meter (supplied by Pintsch, Berlin)

e. Greefe meter and rota meter (floating 1ift with inductive
transmission; supplied by IG Farben for own manufacture)

Use of these instruments same as for 3 above.

B. Manufacturers:

IG Farben (for own mgnufacture) Hoechst, Leuna, etec
‘Bonp and Reuter Mannheim

Junkers Dessau

Askania Berlin

! ENCLOSURE (A)
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" III Pressure Meters and Rengulutors

A. Types:
1. MNicromanometers from 0-10 um H,0 (also recording)
2. Manometer with diaphragm or membrane 0-30 kg/cm2
3., Manometer with Bordon spring, O to 1000 kg'/cm2
4. Munometer with IC safety spring, O to 2000 kg/cxn2
Se. Pressuro difference manometer
6. Vacuum manometex
(411 above mentioned manometers can be built as insiruments for
registering, recording, telerscording and signaling, as well as
for regulating.)

7. Air controlled manometer (manufactured by IG Farben)

8. Air controlled difference manometers (masnufactured by I&
Farben)

B. TUsoes:
The manometers mentioned above can be usad for almost all chemiocael
products and gases. If the gases or chemical products are aggres-
sive, intermediate membranes or blocking liquids or V2A arpatures
must be used.

C. Manufacturers:

Special firms for the production of manometers are:

Askania ' Berlin
|
Schaeffer and Budenberg Magdeburg 50X1-HUM
IG Farben (for owmn manufacture) Leuna
Special firmg for the production of vacuum recorders and regula-~
tore:
’ - | | 50X1-
! Askania Berlin . HUM
50X1-HUM

IV EHigh Level Indicators and Regulators

A; Types:

1. Ring manometers using mercury and measuring up to 700 atm
presgure or O to 5 m of liquid.

L 2., Pregsure differcnce meters which are automatic, magnetio,
| and inductive, operating up to 350 atm with a liquid height
of O to 10 m.

ENCLOSURE {4)
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3. TMoat reconder, olvo eutsnitic, operating up to 25 atm;

liguid height of 10 .

4. TPull float reccrder with susponded spring (IG patent), and
with inductive irndicuation on millivoltmeter reading, with
liquid height up to 3 m.

5. Pressure difference metcrs made of V2A with magnetic trans-
mittal.

6. Pfleidercr ifube (for builer houses)

7. Indicators (statiouary) with photocell and inspection glass,
operating up to 250 atm.

B, Uses:

All preasure meters can bLe installed as instruments for register-
ing, alarming, recording and regulating. With corrosive products,
the same precautions should be used as mentioned in IITI B above.
These instrvments are used to measure the same products as indi-
cated in IT A 3 ubove. TIor liguid gases, eg, propane, ammonia,
etc, the floats should be in the container of the product which
is measured, siuce boiling of the liquid can lead to large errors
in measurement.

C. Manufacturers:
Manufacturers of the above instruments are as listed under II B.
Most of the pressure meters, however, were manufactured in the

Control Shops of the IG Farben plants.

v Analveis Ingtruments

A. Types, uses, marufacturers:
le OCxygen measuring instruments and recorders

0-1%% and 0-8% O, in N,y Hys CO,

2
The gas sample is passod over a citalyst which causes tha
oxygen to combine with some other element, and the tzmperature
increase is measured by a2 thermo-battery (crude measurement).

i 2. Oxygen, carbon monoxide, and hydrogen measuring instruments
and recorders, for gas mixtures containing 0-0.1% O, (sane
as above, cxcept that the heat determination is by & Wheat-
stone bridge. Sensitive measurement.)

3. Oxygen measuring insirument for mixtures of 0~1% and 0-100%
oxygen in almost all gases including acetylene, but not in
nitrous oxide. The measuring principle is a magnetic recorder
of a Wheatstone Lridge (ring chamber methcd.).

Instruments in 1-3 above have only 20-30 seconds recording delaye.

4. Oxygen, carbon dioxide, sulphur dioxide, carbon moncxide,
and hydrogen measuring instruments on a mechanical or volu-
metric basis for measuring mixturea from 0-355 and from 0-100%
of these gasea. The analysis of theso gases is based on their
combustion and resulting absorption, theun measuring the deorease
in volume. Theso instruments are used in all cases where the
gpeed of recording is not essential, as the recording delay is
2.5 to 3 minutes.

ENCLOSURE (4) SECRET

itized Copy Approved for Release 2013/t

Declassified in Part - S¢




Declassified in Part - Sanitized Copy Approved for Release 2013/03/11 : CIA-RDP80-00809A000500770015-8

L}

50X1-HUM

— SECRET/SECURITY INFORMATION
-5=

Zder., A

5. Hydrogen, carbon diovxide, and sulphur dioxide measuring in-
gtrumentse. From 0=-17 and from 0-20% of the above constitu-
onts of the gas to be analyzed. Thesa instruments operate
on the princivle of the heat conductivitr of the gas to be
enalyzed in comparison with that of air. Manufacturing
firms are IG Farten, Sicemens, Hartmann & Braun, Askania.
These instruments are used meinly in boiler houses and for
fuming gases, as well as for determining hydrogen in the
ammonia synthesis process.

6. Urac gas reocorder (infra-red recorder). This is mainly for
meaguring narbon monoxide in concentrations of 0-0.1%. - The
meesuring principle is based on the absorption of infra-red
radietions by carbon monoxide. It is used in almoat all
technical and synthetic gas analysis and is manufactured by
IG Farben, Pollix in Ludwigshafen, and Hartmann & Braun in
Frankfurt alM.

7. Denaity recorder for gases (1G). These are of two types;
i ) those with electric valve control (IG, Leuna) and those
: ' with mechanical valve control (IG Oppau). The measuring
prinoiple is based on the speed at which the gas goes through
; a narrow tube as compared to that of air through a similar
! tube, The recording delay is about two minutes and there is
conaiderable interference if the gases are not pure.

8. Density recorder. for gases. ‘This is based on the prinociple
of the 1ift on a glass sphere floating inside an upright
glass tube through which the gas is passing. The recording
is achieved through a magnetioc coupling. It is used with
almost all gasos provided the basoc gas keeps its gaseous
form at normal outside temperatures. It can also be used
as an analysis recaorder. These instrumentis are manufactured
by Pollux, Ludwigehafen,

’ 9« DPH meter regorder
Measuring principle:

a. wWith standard antimony electrode directly on high
rpaiatanoe millivoltmeter

b. with glass electrode over compersation amplifiex

It ie used for measuring the/fgﬂrggﬂaentration in waste
waters, for boiler feed water purification, for control in
the productlon of catalysts, etc. Theso instruments are
manufactured by IG Parben (for their own use) and by Hart-
menn & Braun (Frankfurt aM).

10. Concentration meter. These operate on the slectric conduc~-
tivity between two electrodes and with an elternating current
bridge or photoelactric compensation apparatus to determine
the ourrent. They are used for the preparation of salt
solutione, etc, and are manufactured by IG Farben (for their
own use).

11. Titration instruments (for example, inotruments for titrating
aulpbur trioxide). These instruments depend for their opexra-
tion on the change of color produced as, for exanple, when
sulphur trioxide comes in contact with glucose and iodine solu-
tion tc give a blue color. The color change 1s then trans=
mitted by a photucell to a recording apparatus. These ingtru~
monts are manufacturcd by IG Farben (for ‘*heir own use).
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12. Calorimeter (heat value recorder). The gas which is to be
measured is burned underneath a calorimeter and the heat
1iberated is recorded by a thermo=battery subnerged in wetor.
The differsnce in temperature between the inocoming and out=-
going water determines the heat wvulus of the gas. This in-
strument is used to dotermine the heat values of almost all
combustible gases. It is manufactured by Junkers, Dessau.

VI Othexr Measuringz Instruments and Regulstors

The following measuring instrumente are special instruments which
are menufactured by IG Farben, Leunsa, in small quan®ities only, and
which may show certain differences in the individual pieces.

Dosing devices for liquids

Automatic analysers

Steam pressure recorders

Thrust recorders

Drop counter with protoocell

Density meters with photocell (for 1iquids).

if desired, almost all measuring inatruments oan be remocdeled as
registering, roecording, alarm, telerecording, or regulating instru-
monts.

VII Commenta on the Installation of Inastruments

The .most serious mistakes in the technology of meagurementa develop
tlirough faulty installation. Therefore, the directing engineer nuet
bo. a well-exporienced man in cleoiric thermo~-measuring installation,
in order to handle short cirouit of the measuring lines caused by
moisture and/cr acidic airy faulty contacts due to corrosionj contact
rosistance; defective switochesg etc. He must also have enough ox~
perience with mechanical measuring instruments to be able to ocorrect
leaks in the measuring lines and valvesj Wrong placement of the slid-
ing throttle valvesy explosions due to unsuitable tubing materialj
faulty plaocement of the measuring lines in the use of quantity meters
such 80 flow 131103 wrong sealings corrosion; etc.
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